The purpose of this study was to measure TSH(thyrotropin), PRL(prolactin) and GH(growth hormone) response to a TRH(thyrotropin releasing hormone) stimulation test in 37 healthy elderly male subjects and determine if these responses correlate with the incidence of mental decline; and also, to determine if these responses occur more frequently in the elderly than in the general population. A hyperresponse ofTSH was documented in 7 of our 37 elderly male subjects, a delayed response ofTSHin 4, a low response ofPRL in 29 and a significant paradoxical response ofGHin 2. Those subjects with a significant paradoxical response of GHwere 82 and 83 years of age and their HDSwas 20.0 and 25.5, respectively. Wedid not find a causal relationship between mental decline and the paradoxical response of GH, but our data suggests that the paradoxical response of GHis not normal in elderly older than 80 years old. (Internal Medicine 34: 148-152, 1995) 
Introduction
Patients with Alzheimer's type dementia have been noted to have changes in basal levels of prolactin (PRL), thyrotropin (TSH) and growth hormone (GH). An abnormal response to TRH(thyrotropin releasing hormone) of PRL, TSH, and GH have been identified. These abnormal responses include PRL low response, TSHdelayed-and hyper-response, and GH paradoxical response (1) (2) (3) (4) (5) (6) . The present study was conducted to measure which abnormal response to TRHamongthose of TSH,PRLand GHwas more related to mental decline and which abnormal response occurred with consistent frequency in the healthy elderly.
Subjects and Methods
Thirty-seven healthy male subjects (mean age of7 1.7 years) whodid not have any difficulty in activities of daily living, were not being routinely medicated, and whounderwent a comprehensive physical check-up in our department entered this study with informed consent. Each subject had normal results upon extensive physical examination, laboratory and x-ray studies.
These studies included complete blood cell count (CBC), blood sedimentation rate (BSR) extensive blood chemistries, 75g oral glucose tolerance test, serology, thyroid function, chest x-ray, bone x-ray, barium meal study, abdominal echography, electrocardiogram (ECG), echocardiogram (UCG), brain CT scan, electroencephalogram ( EEG)and neurological examination.
And we administered Mini-mental state (MMS), Japanese dementia scale (Hasegawa's scale; HDS), Zung's self-depression scale (SDS) and TRH-test. The HDS-Rwas not available during our study. The control group was comprised of five male individuals whowere resident physicians (age range 24-30 years old). The TRH-test was performed on this control group in an identical fashion as in the elderly individuals after informed consent was obtained. Spearmancorrelation coefficients (a non-parametric test) were used to statistically analyze the data.
TRHTest in the Elderly injection of 500 jig TRH. The serum concentrations of TSH, PRLand GHwere measured by immunoradiometric assay using gamma-coat TSH IRMA (Baxter, USA.), SPAC-S Prolactin kit (Daiichi Radioisotope Labs. , Japan.), GHkit "Daiichi" (Daiichi Radioisotope Labs.), respectively (7) (8) (9) . According to previous studies including ours (10) (11) (12) , an abnormal response to TRHstimulation test was defined as TSHdelayed response or when the peak value was observed at 60 minutes or later; TSH hyperresponse or when the peak value exceeded 30 |iu/ml; GH paradoxical response or when the level exceeded 5 ng/ml; PRL low response or whenthe peak value was under 30 ng/ml; PRL high response or whenthe peak value exceeded 70 ng/ml.
Results
Of the 37 elderly subjects, Table 1 hyperresponse of TSHwas observed in 7 subjects, a delayedresponse ofTSHwas observed in 4, and a low response ofPRL was observed in 29. A paradoxical response of GHwas observed in two elderly subjects whowere over 80 years of age ( Fig. 1 ). The HDSscales for these 2 subjects were under 25.5.
Within the control group, responses ofTSH were normal; a low response of PRL was observed in 3 subjects. The response of GH was normal ( Table 5 ). There were positive correlations between HDSvs. MMS (p=0.0001) and between HDS vs. free T4 (p=0.01 1). Negative correlations were observed between age vs. MMS (p=0.0074), age vs. HDS (p=0.0017), age vs. free T3 (p=0.0344) and MMS vs. SDS (p=0.0239). Since we could not perform MMSon every subject, we evaluated the correlation between mental scores and abnormal responses using HDS. HDSis a very popular means of attaining mental score which is easy to administer and is not time-consuming. It has been shown to correlate well with MMSin previous studies (13) and in our study. Subjects with HDSof less than 25.5 were considered positive for mental decline. Although dementia is not the same as low mental score, healthy elderly subjects with normal HDS score did not present paradoxical response of GHin this small study.
Discussion
Thyrotropin releasing hormone (TRH) does not stimulate growth hormone (GH) secretion in normal subjects; therefore the release of GHby TRHis a paradoxical response. This paradoxical response of GHis only seen in patients with a pathophysiological condition such as acromegaly, renal failure, liverdisease, anorexia nervosa, and depression ( 1 0, 14) . Jackson suggested in his review (10) that TRHhas a predominant effect on the CNSto inhibit release of GHfrom the pituitary. However, when the central aminergic or peptidergic pathways (or both) are disrupted, the normally weaker stimulatory effect on the adenohypophysis is manifested. Somatostatin is knownas a 14-amino acid peptide which inhibits GHrelease from pituitary cells. Somatostatin decrease can be a factor of paradoxical response of GH.In contrast, the loss of somatostatin from cortical neurons including those in the hypothalamus, amygdala and nucleus accumbensis believed to be one of the most consistent neuropeptide changes in Alzheimer's disease. A decrease in somatostatin concentration in the cerebral cortex and the cerebrospinal fluid (CSF) has been found in Alzheimer's patients, although this decrease of somatostatin in the CSFis also found in patients with various other psychiatric and neurodegenerative disorders including multi-infarct dementia, parkinson disease with dementia, schizophrenia, multiple sclerosis and major depression (15-17). Thus, somatostatin decrease may be related to GHparadoxical response although it is not specific to dementia. Somatostatin decrease in normal human aging has not been reported (18). In rat studies, agerelated decrease for somatostatin in the striatum and the Regarding the abnormal response of TSH, subclinical hypothyroidism must be excluded before considering hypothalamohypophysial system impairment. Jacques et al indicated that these are difficulties in the thyroid status assessment in the elderly (22). Subjects with GHparadoxical response should theoretically present a TRHhyperresponse if the somatostatin level is low. The present subjects did notpresent ahyperresponse, but a delayed response in 1 and a normal response in 1. We cannot explain this discordance clearly considering the multifactorial modes of action in the pituitary gland. There was no correlation between the low mental score and PRLlow response. Likewise, there wasno correlation between the low mental score and TSHdelayed response or TSH hyperresponse.
Conclusion
This study strongly suggests that GHparadoxical response is more closely related to mental decline than the other abnormal responses; and that the GHparadoxical response cannot be considered normal even in elderly above 80 years old. Further comprehensive long-term studies that utilize mental scales and stimulation tests involving large numbers of healthy subjects would contribute more definitively to the present body of knowledge.
